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DETAILED OFFICE ACTON 

Applicant's response filed 02/22/201 1 is acknowledged, 

Claim 4, 18, and 20-40 are cancelled. Claim 43 is newly presented. Claims 1-3, 
5-17,19, and 41-43 are pending and currently under examination. 

Claim Rejections - 35 USC § 101 

The rejection of claims 1 -3, 5-1 7, 1 9, 41 , and 42 under 35 U.S.C. 101 because 
the claimed invention lacks patentable utility is withdrawn in view of applicants 
amendments to the instant claims. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 5-17, 19, and 41-43 recites the limitation "providing an indication of 
the determined at least one local substance concentration, temperature, pressure, 
viscosity and pH" in lines 26 and 27 of claim 1 . There is insufficient antecedent basis for 
this limitation in the claim because there is no recitation of an active step of determining 
determined at least one local substance concentration, temperature, pressure, viscosity 
and pH. Rather, the instant claim has only been amended to recite the intended use 
(see lines 25 and 26 of claim 1) rather than the recitation of any positive active steps 
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that results in the determination of " at least one local substance concentration, 
temperature, pressure, viscosity and pH". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-3, 5-17,19, and 41-43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Collin et al. (Nucleic Acids Research (2000) in light of Evens 
(Biomolecular NMR Spectroscopy, Oxford Press, 1995) and Piotto et al. (Journal of 
Biomolecular NMR, 1992). This is newly applied to claim 43, which is necessitated by 
applicants amendments tot he instant claims. 

The recited process comprises the steps of introducing into an examination area 
magnetic particles in a first state or a second state, wherein at least some of the 
magnetic particles that are to be examined are agglomerated and/or coupled to one 
another in the first state and deagglomerated and/or decoupled in the second state. 

Collin et al. teaches the application of NMR experiments applied to samples of 
isotopically labeled DNA and RNA at 1 mM concentrations recorded on a Bruker DRX- 
600 spectrometer and a Bruker DRX-800 spectrometer equipped with triple resonance, 
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three-axis gradient probes. See Collin et al. page 3386, col. 2, line 35 through page 
3387, col. 1., line 5. 

Evans et al. is relied upon for support that the natural abundance of 1 H nucleic 
and isotopically enriched 15N in the 1 mM concentration samples of isotopically labeled 
DNA and RNA, as taught by Collin et al., are magnetic particles. Specifically 1 H and 
15N nuclei are have a nuclear magnetic "spin" of Vz and can exist in one of two 
quantum states, denoted as "up" and "down", with respect to large external magnetic 
field. See Evans et al., section 1.1 Basic Theory of NMR, pages 5-9 and Table 1 .2. 

The recited process further comprises generating a magnetic field having a field 
strength with a gradient profile, such that there is a produced in the examination area 
two part areas including a first part-area having low magnetic field and a second part 
area having a higher magnetic field strength. The recited process further comprises 
changing spatial positions of the two part areas or changing the magnetic field strength 
in the first part area to cause the change in the spatial distribution of magnetic particles 
so that magnetization of the particles is locally changed. 

Collin et al. teaches the use of three-axis gradient probes and the application of 
NMR experiments involving the use of transverse gradients. See Collin et al., page 
3386, col. 2, line 35 through page 3387, col. 1 ., line 32. 

Piotto et al. is further relied upon for support that the WATERGATE pulse 
program procedure as applied and taught in Collin et al. comprises the application of 
magnetic field gradient pulse applied across the entirety of a sample under 
investigation. See Piotto et al., Abstract, page 662 in it's entirety, and Figure 1 . The 
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application of a field-gradient pulse introducing a magnetic field across the sample 
varies as a function of sample position, and therefore meets the recited limitation of a 
first and second area of differing magnetic field intensity. 

The recited process further comprises detecting signals that depend on the 
magnetization in the examination area that is influenced by the changing act. The 
recited process further comprises evaluating signals so as to obtain information about 
the change in the spatial distribution of the magnetic particles and about physical, 
chemical, and/or biological state variables that include at least one substance 
concentration, temperature, pressure, viscosity, and pH, to which the change is 
correlated. 

Collin et al. teaches the use of a 2D 1 H-1 5N HSQC experiment that involves 
detecting the magnetization properties of a concentrated nucleic acid sample in the form 
of a Free Induction Decay (FID) (see also Evans et al., page 1 1 and Figure 1.12). See 
Collin et al., page 3387, col. 1 , lines 13-32. Collin et al. further teaches the evaluation 
of the collected data. See Collin et al., page 3387, col. 1 , lines 20 and 21 . Figure 1 is 
further relied upon to demonstrate that the information determined from the described 
NMR experiments involves and is directly correlated to sample concentration and pH 
dependencies. 

Dependent claim 2 further recites the detecting act includes detecting change of 
the magnetic particles from the first state to the second state including deagglomeration 
and/or decoupling of coupled individual magnetic particles and/or detecting increased 
distance between magnetic particles. 
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Evans et al. is relied upon for support that the 1 H-1 5N HSQC NMR experiment of 
Collin et al. is selective for determining those 1 H and 1 5N that are coupled to one 
another through covalent bonds that exist in a given molecule and is selective against 
those 1 H and 15N that are not coupled and, therefore, do not share a covalent bond. 
See Evans et al., Sect. 2.1 .6: Heteronuclear correlation spectroscopy, pages 66 through 
71. 

Dependent claim 3 further recites the detecting includes detecting passage of the 
magnetic particles between the first state and second state, the passage being due to. 
at least one of heat, radiation, acid, base, electrical or magnetic fields, ultrasounds, 
and/or and enzyme. 

Evans et al. is relied upon for support that the passage of magnetization between 
particles in a first and second state, as taught by Collin et al., is inherently an 
electomagnetic phenomenon. See Evans et al., Sect. 2.1 .6: Heteronuclear correlation 
spectroscopy, pages 66 through 71 . 

Dependent claim 5 recites that the act of spatially delimiting the agglomerated 
magnetic particles in a medium which can be physically, chemically, and/or biologically 
modified, dissolved, and/or modified. 

Figure 1 of Collin et al. is relied for demonstrating that the aqueous compositions 
under analysis can be modified to contain different concentrations of both DNA and 
RNA samples as well as to contain different buffering conditions and agents. 

Dependent claim 9 recites that the act of saturating the magnetic particles by act 
of application of an external magnetic field having a strength of about 100mT or less. 
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Piotto et al., Figure 2 is relied upon for support that the WATERGATE NMR 
procedure used by Collin et al. involves the application of 17.5 kHz non-selective and 
1 65 Hz selective RF, which correlates to a field strength of the corresponding 
electromagnetic pulse to less than 100mTesla. 

Dependent claims 10 and 12 recite the magnetic particles are monodomain or 
multidomain and further comprising the act of reversing magnetization of the 
multidomain or monodomain particles by Neel's rotation and Brown's rotation. 
Dependent claim 1 1 and 12 recites wherein the magnetic particles are hard-magnetic or 
soft-magnetic particles. 

Table 1 .2 of Evans et al is relied upon for support that 1 H ad 1 5N of Collin et al. 
are inherently dipolar spin V2 particles whose quantized spin state can be influence by 
Neel's and Brown's rotation. 

Dependent claim 13 recites binding magnetic particles to functional binding units 
including a functional group, a DNA sequence, and RNA sequence, and an aptamer, 
and introducing at least one compound which has complementary binding units and an 
aptamer sequence that interact in a binding manner with at least one functional binding 
unit of the magnetic particles. 

Collin et al. presents the results of the above described NMR procedures and 
analysis on an RNA-DNA aptamer complex consisting of a 18 nt RNA hairpin and a 20 
nt DNA aptamer. See Collin et al., Abstract. 

Dependent claim 41 recites the act of changing magnetic fields includes changes 
the magnetic field strength temporally in a first frequency band and the detecting act 
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includes detecting the signal in a second frequency band and the second frequency 
band including harmonics of signals in the first frequency band. Dependent claim 42 
recites the act of generating the magnetic field further includes the act of first and 
second magnetic fields which change at different rates and with different amplitudes, 
wherein the first magnetic field changes slowly in time and the second magnetic field 
changes rapidly in time terms and with lower amplitude relative to the first magnetic 
field. 

Evans et al. is relied upon for support that the use of a low power, saturating RF 
frequency pulse applied on the solvent resonance frequency during data collection, as 
taught in the method of Collin et al., inherently suppresses unwanted wanted solvent 
signature. See Evans et al., Sect. 2.1.8 Solvent Suppression, pages 75-76. 

Response to Arguments 

Applicant's arguments filed 02/22/2001 have been fully considered but they are 
not persuasive. 

Applicants first requested clarification of the claim rejection as being based upon 
35 USC 103(a) or 35 USC 10(b). 

In response to applicant's request for clarification, the instant claim is based on 
35 USC 102(b) where the anticipatory reference relied upon is that of Collin et al. The 
text book reference of Evens et al. and Piooto et al. are relied upon in the instant 
rejection to provide support for inherent features of the NMR experimental processes 
set forth in Collin et al. As such, the instant claim is made on the basis of anticipation as 
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set forth under 35 USC 102(b0 and not an obviousness type rejection set forth under 35 
USC 103(a). 

In regards to the rejection of claims under 35 USC 102(b) applicants argue that 
Collin et al. does not teach the use of magnetic particles in two states, namely 
agglomerated and deagglomerated. 

In response, applicants argument is not persuasive because the claimed 
"magnetic particles" are not differentiated over that set forth in the prior art. Collins et al. 
discloses the use of spin V2 as the observed magnetic particle, which exists in two 
distinct states of "up" and "down". Further, as evidenced by Evans et al., the disclosed 
NMR investigation set forth by Collins et al. requires the use of coupled (agglomerated) 
and decoupled (deagglomerated) magnetic states of said observed magnetic particles. 

Applicants further argue that the prior art does not teach introducing into the 
examination area magnetic particles that are agglomerated and deagglomerated and 
wherein the magnetic field has a low field strength in a first area and a high magnetic 
field in a second area. 

In response, applicant's argument is not persuasive because the prior art does 
teach the use of magnetic particles that exist in two distinct pin states that participate in 
coupled and decoupled interactions as set forth above. Further the prior art expressly 
teaches the use of magnetic field gradient applied to the sample in an NMR 
spectrometer under investigation. This explicitly reads on applying a magnetic field that 
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has a low field strength in a first area and a high magnetic field in a second area, where 
in said area encompasses the introduction of magnetic particles under investigation to 
an "examination area". 

Applicant's further argue the prior art does not teach the determination of local 
variables such as local substance concentration, temperature, pressure, viscosity, 
and/or pH. 

In response, it is reiterated from the instant rejection that Collin et al. teaches the 
use of a 2D 1 H-1 5N HSQC experiment that involves detecting the magnetization 
properties of a concentrated nucleic acid sample in the form of a Free Induction Decay 
(FID) (see also Evans et al., page 11 and Figure 1.12). See Collin et al., page 3387, 
col. 1 , lines 1 3-32. Collin et al. further teaches the evaluation of the collected data. See 
Collin et al., page 3387, col. 1 , lines 20 and 21 . Figure 1 is further relied upon to 
demonstrate that the information determined from the described NMR experiments 
involves and is directly correlated to sample concentration and pH dependencies. 
Therefore, applicant's argument is not persuasive because the art expressly teaches 
the derivation of local concentration and pH dependency of a NMR sample under 
investigation. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERIC S. DEJONG whose telephone number is 
(571)272-6099. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 



Application/Control Number: 10/552,806 Page 12 

Art Unit: 1631 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/ERIC S DEJONG/ 

Primary Examiner, Art Unit 1631 



